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LIQUID CRYSTAL DISPLAY

This application claims priority to Korean Patent Appli-
cation No. 10-2013-0158709, filed on Dec. 18, 2013, and all
the benefits accruing therefrom under 35 U.S.C. §119, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND

(a) Field

The invention relates to a liquid crystal display.

(b) Description of the Related Art

A liquid crystal display (“LCD”) is one of flat panel
display devices that are widely used and generally includes
two display panels where field generating electrodes such as
a pixel electrode and a common electrode are formed, and a
liquid crystal layer interposed therebetween.

The LCD generates an electric field in a liquid crystal
layer by applying a voltage to the field generating electrodes,
to determine orientations of liquid crystal molecules of the
liquid crystal layer and control polarization of incident light,
thereby displaying an image.

The LCD also includes a switching element connected to
each pixel electrode, and a plurality of signal lines including
gate lines and data lines for applying the voltage to the pixel
electrode by controlling the switching element.

Among the LCDs, a vertically aligned mode LCD in
which a long axis of the liquid crystal molecules are
arranged to be perpendicular to a display panel in the state
in which an electric field is not applied has been in the
limelight due to a high contrast ratio and a wide reference
viewing angle thereof. A wide reference viewing angle is
defined as a viewing angle that makes the contrast ratio
equal to 1:10 or as a limit angle for inversion in luminance
between grays.

In order to approximate side visibility to front visibility in
the vertical alignment (“VA”) mode LCD, a method of
causing a difference in transmittance by dividing one pixel
into two sub-pixels and applying different voltages to the
two sub-pixels has been suggested.

SUMMARY

When dividing one pixel into two subpixels and approxi-
mating the side visibility to the front visibility by differen-
tiating the transmittance, the transmittance is decreased by
an interval between the two subpixels.

The invention provides a liquid crystal display (“LCD”)
effectively preventing transmittance deterioration while
approximating side visibility to front visibility.

An LCD according to an exemplary embodiment of the
invention includes a first substrate, a pixel electrode dis-
posed on the first substrate and including a first subpixel
electrode and a second subpixel electrode separated from
each other and disposed at one pixel area, a second substrate
facing the first substrate, a common electrode disposed on
the second substrate, and a liquid crystal layer disposed
between the first substrate and the second substrate, where
a first voltage applied to the first subpixel electrode is larger
than a second voltage applied to the second subpixel elec-
trode, the first subpixel electrode includes a plurality of first
branch electrodes, the second subpixel electrode includes a
plurality of second branch electrodes, and the second sub-
pixel electrode is disposed at an outer edge of the pixel area
to enclose the first subpixel electrode.
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In an exemplary embodiment, a separation interval
between the first subpixel electrode and the second subpixel
electrode may be about 1 micrometer (um) to about 5 pum.

In an exemplary embodiment, the separation interval
between the first subpixel electrode and the second subpixel
electrode may be about 3.0 um, and a ratio of the second
voltage to the first voltage may be less than about 0.9.

In an exemplary embodiment, the separation interval
between the first subpixel electrode and the second subpixel
electrode may be about 4.0 um, and a ratio of the second
voltage for the first voltage may be less than about 0.8.

In an exemplary embodiment, the separation interval
between the first subpixel electrode and the second subpixel
electrode may be about 5.0 um, and a ratio of the second
voltage to the first voltage may be less than about 0.7.

In an exemplary embodiment, an overall shape of the first
subpixel electrode may be a polygon shape such as a
hexagon, and an overall shape of the second subpixel
electrode may be a shape of which four trapezoids are
gathered.

In an exemplary embodiment, the first subpixel electrode
may further include a crossed-shape stem including a trans-
verse stem and a longitudinal stem, and the plurality of first
branch electrodes may extend from the crossed-shape stem
in four different directions.

In an exemplary embodiment, the second subpixel elec-
trode may further include an outer stem disposed at an outer
edge of the pixel area, and the plurality of second branch
electrodes may extend from the outer stem in four different
directions.

In an exemplary embodiment, the second subpixel elec-
trode may further includes a plurality of first connections
disposed at the outer edge of the pixel area and connecting
two adjacent second branch electrodes among the plurality
of second branch electrodes.

In an exemplary embodiment, the second subpixel elec-
trode may further include a plurality of second connections
disposed at an edge of the second subpixel electrode adja-
cent to the first subpixel electrode and connecting two
adjacent second branch electrodes among the plurality of
second branch electrodes, and a plurality of first connections
and a plurality of second connections may be alternately
disposed one by one.

In an exemplary embodiment, the first subpixel electrode
may further include a plurality of third connections disposed
at an edge of the first subpixel electrode adjacent to the
second subpixel electrode and connecting two adjacent
second branch electrodes among the plurality of first branch
electrodes, and the plurality of second connections and the
plurality of third connections may be disposed to be adja-
cent.

In an exemplary embodiment, the second subpixel elec-
trode may include an outer stem disposed at the outer edge
of the pixel area and a first stem disposed at the edge of the
second subpixel electrode adjacent to the first subpixel
electrode, and the plurality of second branch electrodes may
extend from the outer stem and the first stem in the four
different directions.

In an exemplary embodiment, the first subpixel electrode
may further include a second stem disposed at the edge of
the first subpixel electrode adjacent to the second subpixel
electrode, and the plurality of first branch electrodes may
extend from the crossed-shape stem and the second stem in
the four different directions.
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The LCD according to an exemplary embodiment of the
invention may effectively prevent transmittance deteriora-
tion while approximating the side visibility to the front
visibility.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other exemplary embodiments, advantages
and features of this disclosure will become more apparent by
describing in further detail exemplary embodiments thereof
with reference to the accompanying drawings, in which:

FIG. 1 is a plan view of an exemplary embodiment of a
liquid crystal display (“LCD”) according to the invention.

FIG. 2 is a cross-sectional view of the LCD of FIG. 1
taken along line II-II.

FIG. 3A is an equivalent circuit diagram of an exemplary
embodiment of one pixel of an LCD according to the
invention.

FIG. 3B is an equivalent circuit diagram of another
exemplary embodiment of one pixel of an LCD according to
the invention.

FIG. 3C is an equivalent circuit diagram of an exemplary
embodiment of one pixel of an LCD according to the
invention.

FIG. 4A is a view showing a process for providing a pretilt
to liquid crystal molecules by using prepolymers that are
polymerized by light such as ultraviolet (“UV”) rays.

FIG. 4B is a graph showing an experimental example of
a transmittance change of an LCD according to the inven-
tion.

FIGS. 5 to 7 are electron microscope photographs show-
ing an experimental example of a transmittance change of an
LCD according to the invention.

FIG. 8 is an electron microscope photograph showing an
experimental example of a transmittance change of an LCD
according to the invention.

FIG. 9 is a plan view of another exemplary embodiment
of an LCD according to the invention.

FIG. 10 is a cross-sectional view of the LCD of FIG. 9
taken along line X-X.

FIG. 11 is a plan view of a pixel electrode of the LCD of
FIG. 9.

FIG. 12 is a plan view of another exemplary embodiment
of an LCD according to the invention.

FIG. 13 is a cross-sectional view of the LCD of FIG. 12
taken along line XIII-XIII.

FIG. 14 is a plan view of a pixel electrode of the LCD of
FIG. 13.

FIG. 15 is a plan view of to another exemplary embodi-
ment of an LCD according the invention.

FIG. 16 is a cross-sectional view of the LCD of FIG. 15
taken along line XVI-XVI.

FIG. 17 is a plan view of a pixel electrode of the LCD of
FIG. 15.

FIG. 18 is a plan view of another exemplary embodiment
of an LCD according to the invention.

FIG. 19 is a cross-sectional view of the LCD of FIG. 18
taken along line XIX-XIX.

FIG. 20 is a plan view of a pixel electrode of the LCD of
FIG. 18.

FIG. 21 is an electron microscope photograph showing an
experimental example of a transmittance change of an LCD
according to the invention.

FIG. 22 is an electron microscope photograph showing an
experimental example of a transmittance change of an LCD
according to the invention.
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FIG. 23 is an electron microscope photograph showing an
experimental example of a transmittance change of an LCD
according to the invention.

DETAILED DESCRIPTION

Preferred exemplary embodiments of the invention will
be described in detail with reference to the accompanying
drawings. However, the invention is not limited to the
exemplary embodiments that are described herein, and may
be embodied into other forms. The exemplary embodiments
that are disclosed herein are provided so that the disclosed
contents may become thorough and complete and the spirit
of the invention may be sufficiently understood by a person
of ordinary skill in the art.

In the drawings, the thickness of layers and regions are
exaggerated for clarity. In addition, in the case when it is
mentioned that a layer is “on” the other layer or a substrate,
the layer may be directly disposed on the other layer or the
substrate or a third layer may be interposed therebetween.
Like reference numerals designate like constituent elements
throughout the specification.

It will be understood that, although the terms “first,”
“second,” “third” etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections
should not be limited by these terms. These terms are only
used to distinguish one element, component, region, layer or
section from another element, component, region, layer or
section. Thus, “a first element,” “component,” “region,”
“layer” or “section” discussed below could be termed a
second element, component, region, layer or section without
departing from the teachings herein.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting. As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms, including “at
least one,” unless the content clearly indicates otherwise.
“Or” means “and/or.” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. It will be further understood that the
terms “comprises” and/or “comprising,” or “includes” and/
or “including” when used in this specification, specify the
presence of stated features, regions, integers, steps, opera-
tions, elements, and/or components, but do not preclude the
presence or addition of one or more other features, regions,
integers, steps, operations, elements, components, and/or
groups thereof.

Furthermore, relative terms, such as “lower” or “bottom”
and “upper” or “top,” may be used herein to describe one
element’s relationship to another element as illustrated in the
Figures. It will be understood that relative terms are intended
to encompass different orientations of the device in addition
to the orientation depicted in the Figures. For example, if the
device in one of the figures is turned over, elements
described as being on the “lower” side of other elements
would then be oriented on “upper” sides of the other
elements. The exemplary term “lower,” can therefore,
encompasses both an orientation of “lower” and “upper,”
depending on the particular orientation of the figure. Simi-
larly, if the device in one of the figures is turned over,
elements described as “below” or “beneath” other elements
would then be oriented “above” the other elements. The
exemplary terms “below” or “beneath” can, therefore,
encompass both an orientation of above and below.

“About” or “approximately” as used herein is inclusive of
the stated value and means within an acceptable range of
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deviation for the particular value as determined by one of
ordinary skill in the art, considering the measurement in
question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10%, 5% of the
stated value.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this disclosure belongs. It will be further understood
that terms, such as those defined in commonly used diction-
aries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant
art and the present disclosure, and will not be interpreted in
an idealized or overly formal sense unless expressly so
defined herein.

Exemplary embodiments are described herein with refer-
ence to cross section illustrations that are schematic illus-
trations of idealized embodiments. As such, variations from
the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments described herein should not
be construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated
in the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are
not intended to limit the scope of the present claims.

Hereinafter, a liquid crystal display (“LCD”) according to
an exemplary embodiment of the invention will be described
with reference to FIGS. 1 and 2. FIG. 1 is a plan view of an
LCD according to an exemplary embodiment of the inven-
tion, and FIG. 2 is a cross-sectional view of the LCD of FIG.
1 taken along line II-IL.

Referring to FIGS. 1 and 2, an LCD according to the
exemplary embodiment includes a lower panel 100 and an
upper panel 200 facing each other, and a liquid crystal layer
3 interposed between the two display panels 100 and 200.

Firstly, the lower panel 100 will be described.

A gate line 121, a reference voltage line 131, and a storage
electrode 135 are disposed on a first substrate 110 including
transparent glass or plastic. The gate line 121 transfers a gate
signal and mainly extends in a transverse direction.

The gate line 121 includes a first gate electrode 1244, a
second gate electrode 1244, a third gate electrode 124¢, and
a wide end (not shown) for connection with other layers or
an external driving circuit.

The reference voltage line 131 may extend in parallel to
the gate line 121 and includes an expansion 136, and the
expansion 136 is connected to a third drain electrode 175¢
that will be described later.

The reference voltage line 131 includes the storage elec-
trode 135 enclosing a pixel area.

A gate insulating layer 140 is disposed on the gate line
121, the reference voltage line 131, and the storage electrode
135.

A first semiconductor 154a, a second semiconductor
1545, and a third semiconductor 154¢ that may include
amorphous silicon or crystalline silicon are disposed on the
gate insulating layer 140.

A plurality of ohmic contacts 163a, 1635, 163¢, 1654, and
16554 is disposed on the first semiconductor 154a, the second
semiconductor 1545, and the third semiconductor 154c.
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When the semiconductors 154a, 1545, and 154¢ are pro-
vided with an oxide semiconductor, the ohmic contacts may
be omitted.

Data conductors 171, 173a, 1735, 173¢, 175a, 175b, and
175¢ including a data line 171 including a first source
electrode 173a and a second source electrode 1735, a first
drain electrode 1754, a second drain electrode 1755, a third
source electrode 173¢, and a third drain electrode 175¢ are
disposed on the ohmic contacts 163a, 1635, 163¢, 1654, and
1655 and the gate insulating layer 140.

The second drain electrode 1755 is connected to the third
source electrode 173c.

The first gate electrode 124a, the first source electrode
173a, and the first drain electrode 175a provide a first thin
film transistor (“TFT”") Qa along with the first semiconduc-
tor 154a, and a channel of the TFT is provided in the
semiconductor 154a between the first source electrode 173a
and the first drain electrode 175a. Similarly, the second gate
electrode 1245, the second source electrode 17356, and the
second drain electrode 17556 provide a second TFT Qb along
with the second semiconductor 1545, and a channel of the
TFT is provided in the semiconductor 1545 between the
second source electrode 1735 and the second drain electrode
1755, and the third gate electrode 124c, the third source
electrode 173c¢, and the third drain electrode 175¢ provide a
third TFT Qc along with the third semiconductor Qc, and a
channel of the TFT is provided in the semiconductor 154¢
between the third source electrode 173¢ and the third drain
electrode 175c¢.

In an exemplary embodiment, a first passivation layer
180a that may include an inorganic insulator such as silicon
nitride or silicon oxide is disposed on the data conductors
171, 173a, 173b, 173¢, 175a, 175b, and 175¢ and exposed
portions of the semiconductors 154a, 1545, and 154c.

A color filter 230 is disposed on the first passivation layer
180a.

A light blocking member (not shown) may be disposed on
a region where the color filter 230 is not disposed and on a
portion of the color filter 230. The light blocking member is
referred to as a black matrix and prevents light leakage.

An overcoat (capping layer) 80 is disposed on the color
filter 230. The overcoat 80 prevents peeling of the color filter
230 and the light blocking member, and prevents contami-
nation of the liquid crystal layer 3 by an organic material of
the solvent that inflows from the color filter 230, so that it
prevents defects such as afterimages that may occur when an
image is driven.

A pixel electrode 191 including a first subpixel electrode
191a and a second subpixel electrode 1915 that are sepa-
rated from the first subpixel electrode 191a and separated
from a connection member 97 are disposed on the overcoat
80.

Referring to FIG. 1, an overall shape of the first subpixel
electrode 191a is a polygon shape such as a hexagon, and the
first subpixel electrode 191a is enclosed by the second
subpixel electrode 1915. An overall shape of the second
subpixel electrode 1915 is a shape of which four trapezoids
are gathered, and is disposed at the edge of the pixel area.

The first subpixel electrode 191a includes a crossed-shape
stem (192 and 193) including a transverse stem 192 and a
longitudinal stem 193, and a plurality of first branch elec-
trodes 194 extending from the crossed-shape stem (192 and
193). The first branch electrodes 194 extend in four different
directions. In detail, the first branch electrodes 194 include
a plurality of first minute branches obliquely extending from
the crossed-shape stem (192 and 193) in the left-upper
direction, a plurality of second minute branches obliquely
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extending in the right-upper direction, a plurality of third
minute branches obliquely extending in the left-lower direc-
tion, and a plurality of fourth minute branches obliquely
extending in the right-lower direction.

The second subpixel electrode 1915 includes an outer
stem 195 enclosing the edge of the pixel area, and a plurality
of second branch electrodes 196 extending from the outer
stem 195. The second branch electrodes 196 extend in four
different directions. In detail, the second branch electrodes
196 include a plurality of fifth minute branches obliquely
extending in the left-upper direction from the outer stem
195, a plurality of sixth minute branches obliquely extend-
ing in the right-upper direction, a plurality of seventh minute
branches obliquely extending in the left-lower direction, and
a plurality of eighth minute branches obliquely extending in
the right-lower direction.

An interval between an end of the first subpixel electrode
191a and an end of the second subpixel electrode 1915
adjacent to each other, that is, a separation interval between
the first subpixel electrode 191a¢ and the second subpixel
electrode 1915, may be about 1 micrometers (um) to about
5 pm.

A first contact hole 185a exposing a portion of the first
drain electrode 175a, a second contact hole 1855 exposing
a portion of the second drain electrode 1755 and a third
contact hole 185¢ exposing a portion of the third drain
electrode 175¢ and a portion of the expansion 136 are
defined in the first passivation layer 180a and the overcoat
80. The connection member 97 is disposed on the third drain
electrode 175¢ and a portion of the expansion 136 exposed
through the third contact hole 185¢ to connect the third drain
electrode 175¢ and the expansion 136 to each other.

The first subpixel electrode 191a is physically and elec-
trically connected to the first drain electrode 175a through
the first contact hole 1854, and the second subpixel electrode
1915 is physically and electrically connected to the second
drain electrode 1755 through the second contact hole 1855.

The first subpixel electrode 191qa and the second subpixel
electrode 1915 receive the data voltage from the first drain
electrode 1754 and the second drain electrode 1755 through
the first contact hole 18354 and the second contact hole 1855,
respectively.

Now, the upper panel 200 will be described.

A light blocking member 220 and a common electrode
270 are disposed on a second substrate 210 including
transparent glass or plastic.

However, in the case of the LCD according to another
exemplary embodiment of the invention, the light blocking
member 220 may be disposed on the lower panel 100, and
in the case of the LCD according to another exemplary
embodiment of the invention, the color filter 230 may be
disposed on the upper panel 200.

Alignment layers (not shown) may be disposed on an
inner surface of the display panels 100 and 200, and the
alignment layers may include vertical alignment (“VA™)
layers.

A polarizer (not shown) may be provided on the outer
surface of the two display panels 100 and 200, and it is
preferable that transmissive axes of the two polarizers may
be orthogonal to each other and that either transmissive axis
of them is parallel to the gate line 121. However, the
polarizer may only be disposed at one outer surface of the
two display panels 100 and 200.

In an exemplary embodiment, the liquid crystal layer 3
has negative dielectric anisotropy, and liquid crystal mol-
ecules of the liquid crystal layer 3 may be aligned so that
long axes thereof are perpendicular with respect to the

10

15

20

25

30

35

40

45

50

55

60

65

8

surface of the two display panels 100 and 200 in a state in
which electric field is not generated. Therefore, the incident
light does not pass through the crossed polarizers but is
blocked in a state in which electric field is not generated.

In an exemplary embodiment, at least one of the liquid
crystal layer 3 and the alignment layer may include a
photoreactive material, in detail, a reactive mesogen, for
example.

Next, a driving method of an LCD according to the
exemplary embodiment will be described with reference to
FIGS. 1 and 3A. FIG. 3A is an equivalent circuit diagram of
one pixel of an LCD according to an exemplary embodiment
of the invention.

When the gate line 121 is applied with a gate-on signal,
the first gate electrode 124a, the second gate electrode 1245,
and the third gate electrode 124¢ are applied with the gate-on
signal such that the first switching element Qa, the second
switching element Qb, and the third switching element Qc
are turned on. Accordingly, the data voltage applied to the
data line 171 is applied to the first subpixel electrode 191a
and the second subpixel electrode 1915 through the turned-
on first switching element Qa and second switching element
Qb. At this time, the first subpixel electrode 191a and the
second subpixel electrode 1915 are applied with a voltage of
the same magnitude. However, the voltage applied to the
second subpixel electrode 1915 is divided through the third
switching element Qc connected in parallel to the second
switching element Qb. Accordingly, the voltage applied to
the second subpixel electrode 19154 is lower than the voltage
applied to the first subpixel electrode 191a.

Accordingly, charge voltages of a first liquid crystal
capacitor provided between the first subpixel electrode 191a
and the common electrode 270 and a second liquid crystal
capacitor provided between the second subpixel electrode
1915 and the common electrode 270 represent different
gamma curves, and a gamma curve of one pixel voltage
becomes a combination curved line thereof. The combina-
tion gamma curve at the front is to be identical to a reference
gamma curve at the front that is determined to be most
appropriate, and the combination gamma curve at the side of
the display is to be closest to the reference gamma curve at
the front. As described above, the side visibility is improved
by converting the image data.

As described above, the separation interval between the
first subpixel electrode 191a and the second subpixel elec-
trode 1915 may be about 1 pm to about 5 um.

When the separation interval between the first subpixel
electrode 191a and the second subpixel electrode 1915 is
about 3.0 um, a ratio of the voltage applied to the second
subpixel electrode 1915 to the voltage applied to the first
subpixel electrode 191a is preferably less than about 0.9.
When the separation interval between the first subpixel
electrode 191a and the second subpixel electrode 1915 is
about 4.0 um, a ratio of the voltage applied to the second
subpixel electrode 1915 to the voltage applied to the first
subpixel electrode 191a is preferably less than about 0.8.
Also, when the separation interval between the first subpixel
electrode 191a and the second subpixel electrode 1915 is
about 5.0 um, a ratio of the voltage applied to the second
subpixel electrode 1915 to the voltage applied to the first
subpixel electrode 1914 is preferably less than about 0.7.

In general, according to a conventional LCD, the first
subpixel electrode 191a and the second subpixel electrode
19154 respectively have an approximate quadrangular shape
and are disposed up and down to be separated from each
other. Also, in this case, the first subpixel electrode 191a and
the second subpixel electrode 1915 are respectively pro-
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vided to have a crossed-shape stem and a plurality of branch
electrodes extending from the crossed-shape stem. There-
fore, in a region between the first subpixel electrode 191a
and the second subpixel electrode 1915 and each crossed-
shape stem region of the first subpixel electrode 191a and
the second subpixel electrode 1915, the transmittance of the
LCD is deteriorated.

However, in the case of the LCD according to an exem-
plary embodiment of the invention, the overall shape of the
first subpixel electrode 191a is the polygon such as the
hexagon, the first subpixel electrode 1914 is enclosed by the
second subpixel electrode 1915, and the overall shape of the
second subpixel electrode 19156 is the shape of which four
trapezoids are gathered, and is disposed at the edge of the
pixel area.

Also, the first subpixel electrode 191a includes the
crossed-shape stem (192 and 193) including the transverse
stem 192 and the longitudinal stem 193 and a plurality of
first branch electrodes 194 extending from the crossed-shape
stem (192 and 193), but the second subpixel electrode 1915
includes the outer stem 195 provided along with the outer
edge of the pixel area and a plurality of second branch
electrodes 196 extending from the outer stem 195. Accord-
ingly, the separation interval between the first subpixel
electrode 191a and the second subpixel electrode 1915 may
be relatively narrow, the stem of the second subpixel elec-
trode 1915 is provided at a center of the pixel area, and the
second subpixel electrode 1915 includes the outer stem 195
provided according to the outer edge of the pixel area,
thereby preventing the transmittance deterioration generated
near the crossed-shape stem.

Also, a portion of the longitudinal stem 193 of the first
subpixel electrode 191a is disposed between the second
branch electrodes 196 of the second subpixel electrode
1914. At this time, by the voltage difference between the
longitudinal stem 193 of the first subpixel electrode 191a
and the second branch electrodes 196 of the second subpixel
electrode 1914, an electric field is generated between the
portion of the longitudinal stem 193 of the first subpixel
electrode 191a and the second branch electrodes 196 of the
second subpixel eclectrode 1915 adjacent to each other.
Accordingly, the liquid crystal molecules disposed near the
portion of the longitudinal stem 193 of the first subpixel
electrode 191q are inclined in the direction almost parallel to
the direction that the second branch electrodes 196 of the
second subpixel electrode 1915 extend. Therefore, the trans-
mittance deterioration generated near the portion of the
longitudinal stem 193 of the first subpixel electrode 191a
may be prevented.

According to the LCD according to an exemplary
embodiment of the invention, while dividing one pixel
electrode 191 into the first subpixel electrode 191a and the
second subpixel electrode 1915 that are separated from each
other, the transmittance deterioration of the LCD may be
prevented.

Also, according to the LCD according to an exemplary
embodiment of the invention, the second subpixel electrode
1915 applied with the relatively low voltage encloses the
first subpixel electrode 191a applied with the relatively high
voltage and the second subpixel electrode 1915 is disposed
at the outer edge of the pixel area, thereby reducing unnec-
essary parasitic capacitance that may be generated by over-
lapping of the data line 171 and the pixel electrode 191. In
detail, since the parasitic capacitance is proportional to the
voltage magnitude of two overlapping electrodes, the para-
sitic capacitance generated when the first subpixel electrode
191a applied with the relatively high voltage and the data
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line 171 overlap each other is smaller than the parasitic
capacitance generated when the second subpixel electrode
1915 applied with the relatively low voltage and the data line
171 overlap each other. Therefore, according to the LCD
according to an exemplary embodiment of the invention,
since the data line 171 mainly overlaps the second subpixel
electrode 1915 disposed at the outer edge of the pixel area,
compared with the case that the first subpixel electrode 191a
and the second subpixel electrode 1915 overlap the data line
171 with the same area, the unnecessary parasitic capaci-
tance that may be generated by the overlapping of the data
line 171 and the pixel electrode 191 may be reduced. Since
the unnecessary parasitic capacitance may be reduced, the
size of the second subpixel electrode 1915 may be relatively
increased, and as a result, the transmittance of the LCD may
be increased.

As described with reference to FIG. 3A, according to the
LCD according to the exemplary embodiment, to differen-
tiate the voltage charged to the first liquid crystal capacitor
Clca connected to the first subpixel electrode 191a and the
voltage charged to the second liquid crystal capacitor Clcb
connected to the second subpixel electrode 1915, the output
terminal of the second switching element Qb connected to
the second subpixel electrode 1915 providing the second
liquid crystal capacitor Clcb and the third switching element
Qc connected to the divided voltage reference voltage line
131 are included. However, in a case of the LCD according
to another exemplary embodiment of the invention, the
output terminal of the second switching element Qb con-
nected to the second subpixel electrode 1915 providing the
second liquid crystal capacitor Clcb and the third switching
element Qc connected to a step-down capacitor may be
included. This will be described with reference to FIG. 3B.

Referring to FIG. 3B, the LCD according to the illustrated
exemplary embodiment of the invention may include the
output terminal of the second switching element Qb con-
nected to the second subpixel electrode 1915 providing the
second liquid crystal capacitor Clcb and the third switching
element Qc connected to the step-down capacitor Cstd. In
this case, the third switching element Qc may be connected
to a step-down gate line 123 different from the first switch-
ing element Qa and the second switching element Qb, and
after the gate line 121 is applied with the gate-on signal such
that the first switching element Qa and the second switching
element Qb are turned on then turned off, the step-down gate
line 123 is applied with the gate-on signal such that the third
switching element Qc may be turned on. After the first
switching element Qa and the second switching element Qb
are turned on then turned off, when the third switching
element Qc is turned on, the charge is moved from the
second subpixel electrode 1915 to the step-down capacitor
Cstd through the third switching element Qc. Thus, the
charged voltage of the second liquid crystal capacitor Clcb
is decreased and the step-down capacitor Cstd is charged.
The charged voltage of the second liquid crystal capacitor
Cleb is decreased by the capacitance of the step-down
capacitor Cstd such that the charge voltage of the second
liquid crystal capacitor Clcb is lower than the charge voltage
of the first liquid crystal capacitor Clca. At this time, the
difference of the charge voltage may be controlled by the
magnitude of the voltage applied to a second reference
voltage line 125 connected to the other terminal of the
step-down capacitor Cstd.

Also, as shown in FIG. 3C, in a case of the LCD according
to another exemplary embodiment of the invention, the first
liquid crystal capacitor Clca in a first pixel area PXa of a
pixel PX and the second liquid crystal capacitor Clcb in a
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second pixel area PXb of the pixel PX are respectively
connected to a different first data line 1714 and second data
line 1715 to be applied with different data voltages, thereby
differentiating the charge voltages of the first liquid crystal
capacitor and the second liquid crystal capacitor.

The charge voltage of the first liquid crystal capacitor
Clca and the second liquid crystal capacitor Clcb may be
differentiated by various methods.

As described above, at least one of the liquid crystal layer
3 and the alignment layer may include a photoreactive
material, and in detail, a reactive mesogen. Next, an initial
alignment method of providing the pretilt to the liquid
crystal molecules of the liquid crystal layer will be described
with reference to FIG. 4A. FIG. 4A is a view showing a
process for providing a pretilt to liquid crystal molecules 31
by using prepolymers that are polymerized by light such as
ultraviolet (“UV”) rays.

Firstly, prepolymers 330 such as a monomer, which is
hardened through polymerization by light such as UV rays,
are inserted between the two display panels 100 and 200
along with the liquid crystal material. The prepolymers 330
may be a reactive mesogen that is polymerized by light such
as UV rays.

Next, through several methods, the first subpixel electrode
191a and the second subpixel electrode 1915 are applied
with voltages of different magnitudes and the common
electrode 270 of the upper panel 200 is applied with the
common voltage to generate the electric field to the liquid
crystal layer 3 between the two display panels 100 and 200.
Thus, in response to the electric field, the liquid crystal
molecules 31 of the liquid crystal layer 3 are respectively
inclined in four directions as the direction parallel to the
extending direction of the first branch electrodes 194 of the
first subpixel electrode 191a by the fringe field due to the
plurality of first branch electrodes 194 of the first subpixel
electrode 191a and the common electrode 270, and in four
directions as the direction parallel to the extending direction
of the second branch electrodes 196 of the second subpixel
electrode 1915 by the fringe field due to a plurality of second
branch electrodes 196 of the second subpixel electrode 1915
and the common electrode 270. At this time, since the first
subpixel electrode 191a and the second subpixel electrode
1914 are applied with the voltages of the different magni-
tudes, the inclination angles of the liquid crystal molecules
31 corresponding to the first subpixel electrode 1914 and the
liquid crystal molecules 31 corresponding to the second
subpixel electrode 1915 are different with reference to the
first substrate 110.

After generating the electric field to the liquid crystal
layer 3, when the light such as UV rays is irradiated, the
prepolymers 330 are polymerized to provide a polymer 370.
The polymer 370 is provided while contacting the display
panels 100 and 200. The alignment direction is determined
for the liquid crystal molecules 31 to have the pretilt in the
length direction of the minute branches by the polymer 370.
Accordingly, the liquid crystal molecules 310 are arranged
with the pretilts of four different directions under non-
application of the voltage to the electrodes 191 and 270.

Next, an effect for differently setting the charge voltages
between the first liquid crystal capacitor Clca and the second
liquid crystal capacitor Clcb according to one experimental
example of the invention will be described with reference to
FIG. 4B. FIG. 4B is a graph showing a transmittance change
in terms of percentage (%) depending on a grayscale in
terms of voltage (V) of an LCD according to an experimen-
tal example of the invention.
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In the experimental example, an area ratio of the first
subpixel electrode 191a and the second subpixel electrode
19154 is about 1:1.5, and in the method of initially aligning
the liquid crystal molecules 31 to have the pretilt, while
controlling the voltages applied to the first subpixel elec-
trode 191a and the second subpixel electrode 1915, the
transmittance for each gray at the side of the LCD is
measured and is compared with the transmittance for each
gray at the front of the LCD. In the experimental example,
in the method of initially aligning the liquid crystal mol-
ecules 31 to have the pretilt, a first case B1 in which the
voltage of the first subpixel electrode 191a and the voltage
of the second subpixel electrode 1915 are almost the same
at about 9.5 volts (V), a second case B2 in which the voltage
of the first subpixel electrode 1914 is about 14.5 V and the
voltage of the second subpixel electrode 1915 is about 9.5V,
and a third case B3 in which the voltage of the first subpixel
electrode 191a is about 12 V and the voltage of the second
subpixel electrode 1915 is about 9.5 V, a result therefor is
shown in FIG. 4B. In FIG. 4B, A represents the transmit-
tance result for each gray in the front of the LCD.

Referring to FIG. 4B, in the first case B1 in which the
voltage difference is very small between the first subpixel
electrode 191a and the second subpixel electrode 1915 on
the initial alignment, the difference of the transmittance for
each gray is large in the front, but in the second and third
cases B2 and B3 in which the voltage difference exists
between the first subpixel electrode 191a and the second
subpixel electrode 1915 on the initial alignment compared
with the first case B1, the difference between the transmit-
tance for each gray at the front of the LCD and the
transmittance for each gray at the side is decreased. Particu-
larly, the low gray, for example, in the region of grays from
about 8 to 40, compared with the first case B1, in the second
case B2 and the third case B3, the difference between the
transmittance for each gray at the front of the LCD and the
transmittance for each gray at the side is largely reduced.

Next, a result of an experimental example of the invention
will be described with reference to FIGS. 5 to 7. FIGS. 5 to
7 are electron microscope photographs showing a transmit-
tance change of an LCD according to an experimental
example of the invention.

In the experimental example, referring to the exemplary
embodiment shown in FIG. 1, when the first subpixel
electrode 191a and the second subpixel electrode 1915 are
provided, the separation distance between the first subpixel
electrode 191a and the second subpixel electrode 1915 is
about 3.0 um, and a ratio of the voltage of the second
subpixel electrode 1915 to the voltage of the first subpixel
electrode 191a is respectively set as about 0.7, about 0.8, and
about 0.9, a transmittance result of the LCD is shown in FIG.
5. In FIG. 5, (a) is a case that the ratio of the voltage of the
second subpixel electrode 1915 to the voltage of the first
subpixel electrode 191a is about 0.7, (b) is a case that the
ratio of the voltage of the second subpixel electrode 1915 to
the voltage of the first subpixel electrode 191a is about 0.8,
and (c) is a case that the ratio of the voltage of the second
subpixel electrode 1915 to the voltage of the first subpixel
electrode 1914 is about 0.9.

In the experimental example, referring to the exemplary
embodiment shown in FIG. 1, when the first subpixel
electrode 191a and the second subpixel electrode 1915 are
provided, the separation distance between the first subpixel
electrode 191a and the second subpixel electrode 1915 is
about 4.0 um, and a ratio of the voltage of the second
subpixel electrode 1915 to the voltage of the first subpixel
electrode 191a is respectively set as about 0.7, about 0.8, and
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about 0.9, a transmittance result of the LCD is shown in FIG.
6. In FIG. 6, (a) is a case that the ratio of the voltage of the
second subpixel electrode 1915 to the voltage of the first
subpixel electrode 191a is about 0.7, (b) is a case that the
ratio of the voltage of the second subpixel electrode 1915 to
the voltage of the first subpixel electrode 191a is about 0.8,
and (c) is a case that the ratio of the voltage of the second
subpixel electrode 1915 to the voltage of the first subpixel
electrode 191q is about 0.9.

In the experimental example, referring to the exemplary
embodiment shown in FIG. 1, when the first subpixel
electrode 191a and the second subpixel electrode 1915 are
provided, the separation distance between the first subpixel
electrode 191a and the second subpixel electrode 1915 is
about 5.0 um, and a ratio of the voltage of the second
subpixel electrode 1915 to the voltage of the first subpixel
electrode 191aq is respectively set as about 0.7, about 0.8, and
about 0.9, a transmittance result of the LCD is shown in FIG.
7. In FIG. 7, (a) is a case that the ratio of the voltage of the
second subpixel electrode 1915 to the voltage of the first
subpixel electrode 191a is about 0.7, (b) is a case that the
ratio of the voltage of the second subpixel electrode 1915 to
the voltage of the first subpixel electrode 191a is about 0.8,
and (c) is a case that the ratio of the voltage of the second
subpixel electrode 1915 to the voltage of the first subpixel
electrode 191q is about 0.9.

Referring to FIG. 5, like the LCD according to an exem-
plary embodiment of the invention, in the case that the
separation distance between the first subpixel electrode 191a
and the second subpixel electrode 1915 is about 3.0 pm,
when the ratio of the voltage of the second subpixel elec-
trode 1915 to the voltage of the first subpixel electrode 191a
is less than about 0.9, it is confirmed that the transmittance
is not deteriorated on the whole pixel area of the LCD.

Referring to FIG. 6, like the LCD according to an exem-
plary embodiment of the invention, in the case that the
separation distance between the first subpixel electrode 191a
and the second subpixel electrode 1915 is about 4.0 pm,
when the ratio of the voltage of the second subpixel elec-
trode 1915 to the voltage of the first subpixel electrode 191a
is less than about 0.8, it is confirmed that the transmittance
is not deteriorated on the whole pixel area of the LCD, and
when the ratio of the voltage of the second subpixel elec-
trode 1915 to the voltage of the first subpixel electrode 191a
is larger than about 0.8, it is confirmed that irregular
movement of the liquid crystal molecules is generated in the
region of the second subpixel electrode 1915 such that the
region where the transmittance is deteriorated is generated.

Referring to FIG. 7, like the LCD according to an exem-
plary embodiment of the invention, in the case that the
separation distance between the first subpixel electrode 191a
and the second subpixel electrode 1915 is about 5.0 pm,
when the ratio of the voltage of the second subpixel elec-
trode 1915 to the voltage of the first subpixel electrode 191a
is less than about 0.7, it is confirmed that the transmittance
is not deteriorated on the whole pixel area of the LCD, and
when the ratio of the voltage of the second subpixel elec-
trode 1915 to the voltage of the first subpixel electrode 191a
is larger than about 0.7, it is confirmed that an irregular
movement of the liquid crystal molecule is generated in the
region like the domain boundary of the second subpixel
electrode 1915 such that the region where the transmittance
is deteriorated is generated.

Next, another experimental example of the invention will
be described with reference to FIG. 8. FIG. 8 is an electron
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microscope photograph showing a transmittance change of
an LCD according to an experimental example of the
invention.

In the experimental example, like the exemplary embodi-
ment of the LCD shown in FIG. 1, after the first subpixel
electrode 191a and the second subpixel electrode 1915 are
provided and the voltages applied to the first subpixel
electrode 191a and the second subpixel electrode 1915 are
provided to have the different magnitudes on the initial
alignment, the transmittance change of one pixel is mea-
sured while changing the gray of the LCD. In FIG. 8, (a)
represents the transmittance result of a 32 gray, (b) repre-
sents the transmittance result of a 96 gray, (c) represents the
transmittance result of a 128 gray, and (d) represents the
transmittance result of a 256 gray.

Referring to FIG. 8, according to the LCD according to an
exemplary embodiment of the invention, it may be con-
firmed that the transmittance deterioration is not generated
in the boundary region between the first subpixel electrode
191a and the second subpixel electrode 1915, and the
transmittance deterioration is small near the portion of the
longitudinal stem 193 among the crossed-shape stem (192
and 193) of the first subpixel electrode 191a.

Next, an LCD according to another exemplary embodi-
ment of the invention will be described with reference to
FIGS. 9 to 11. FIG. 9 is a plan view of an LCD according
to another exemplary embodiment of the invention, FIG. 10
is a cross-sectional view of the LCD of FIG. 9 taken along
line X-X, and FIG. 11 is a plan view of a pixel electrode of
the LCD of FIG. 9.

The LCD according to the exemplary embodiment is
similar to the LCD according to the exemplary embodiment
described with reference to FIGS. 1 and 2.

Referring to FIGS. 9 to 11, the LCD according to the
exemplary embodiment includes a lower panel 100 and an
upper panel 200 facing each other, and a liquid crystal layer
3 interposed between the two display panels 100 and 200.

Firstly, the lower panel 100 will be described.

A gate line 121, a reference voltage line 131, and a storage
electrode 135 are disposed on a first substrate 110. The gate
line 121 includes a first gate electrode 124a, a second gate
electrode 1245, a third gate electrode 124¢, and a wide end
(not shown) for connection with other layers or an external
driving circuit, and the reference voltage line 131 includes
an expansion 136 and a storage electrode 135.

A gate insulating layer 140 is disposed on the gate line
121, the reference voltage line 131, and the storage electrode
135.

A first semiconductor 154a, a second semiconductor
15454, and a third semiconductor 154¢ are disposed on the
gate insulating layer 140.

A plurality of ohmic contacts 163a, 1635, 163¢, 1654, and
1655 is disposed on the first semiconductor 154a, the second
semiconductor 1545, and the third semiconductor 154¢.

Data conductors 171, 173a, 1735 173¢, 175a, 175b, and
175¢ including a data line 171 including a first source
electrode 173a and a second source electrode 1735, a first
drain electrode 1754, a second drain electrode 1755, a third
source electrode 173¢, and a third drain electrode 175¢ are
disposed on the ohmic contacts 163a, 1635, 163¢, 1654, and
16556 and the gate insulating layer 140. The second drain
electrode 1756 is connected to the third source electrode
173c.

The first gate electrode 124a, the first source electrode
173a, and the first drain electrode 175a provide a first TFT
Qa along with the first semiconductor 154a, and a channel
of the TFT is provided in the semiconductor 154a between
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the first source electrode 173a and the first drain electrode
175a. Similarly, the second gate electrode 1245, the second
source electrode 1735, and the second drain electrode 1755
provide a second TFT Qb along with the second semicon-
ductor 1545, and a channel of the TFT is provided in the
semiconductor 1545 between the second source electrode
1734 and the second drain electrode 1755, and the third gate
electrode 124c¢, the third source electrode 173¢, and the third
drain electrode 175¢ provide a third TFT Qc along with the
third semiconductor Qc, and a channel of the TFT is
provided in the semiconductor 154¢ between the third
source electrode 173¢ and the third drain electrode 175c¢.

A first passivation layer 180a is disposed on the data
conductors 171, 173a, 1736 173¢, 175a, 175b, and 175¢ and
the exposed portion of the semiconductor 154a, 154b, and
154c.

A color filter 230 is disposed on the first passivation layer
180a.

An overcoat (capping layer) 80 is disposed on the color
filter 230.

A pixel electrode 191 including a first subpixel electrode
191a and a second subpixel electrode 1915 that are sepa-
rated from each other and a connection member 97 are
disposed on the overcoat 80.

The overall shape of the first subpixel electrode 191a is a
polygon shape such as a hexagon, and the first subpixel
electrode 191a is enclosed by the second subpixel electrode
1915. The overall shape of the second subpixel electrode
1915 is the shape of which four trapezoids are gathered, and
is disposed at the edge of the pixel area.

The first subpixel electrode 191q includes a crossed-shape
stem (192 and 193) including a transverse stem 192 and a
longitudinal stem 193, and a plurality of first branch elec-
trodes 194 extending from the crossed-shape stem (192 and
193).

A first connection 197 connects two adjacent first branch
electrodes 194.

The first branch electrodes 194 extend in four different
directions. In detail, the first branch electrodes 194 include
a plurality of first minute branches obliquely extending from
the crossed-shape stem (192 and 193) in the left-upper
direction, a plurality of second minute branches obliquely
extending in the right-upper direction, a plurality of third
minute branches obliquely extending in the left-lower direc-
tion, and a plurality of fourth minute branches obliquely
extending in the right-lower direction.

The second subpixel electrode 1915 includes a plurality of
second branch electrodes 196, a plurality of second connec-
tions 195a, and a plurality of third connections 1955. The
second branch electrodes 196 extend in four different direc-
tions. In detail, the second branch electrodes 196 include a
plurality of fifth minute branches obliquely extending in the
left-upper direction from the plurality of second connections
195a and the plurality of third connections 1954, a plurality
of sixth minute branches obliquely extending in the right-
upper direction, a plurality of seventh minute branches
obliquely extending in the left-lower direction, and a plu-
rality of eighth minute branches obliquely extending in the
right-lower direction.

An interval between an end of the first subpixel electrode
191a and an end of the second subpixel electrode 1915
adjacent to each other, that is, a separation interval between
the first subpixel electrode 191a¢ and the second subpixel
electrode 1915, may be about 1 um to about 5 pm.

A first contact hole 185a exposing a portion of the first
drain electrode 175a, a second contact hole 1855 exposing
a portion of the second drain electrode 1756, and a third
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contact hole 185¢ exposing a portion of the third drain
electrode 175¢ and a portion of the expansion 136 are
defined in the first passivation layer 180a and the overcoat
80. The connection member 97 is disposed on the third drain
electrode 175¢ and a portion of the expansion 136 exposed
through the third contact hole 185¢ to connect the third drain
electrode 175¢ and the expansion 136 to each other.

The first subpixel electrode 191a is physically and elec-
trically connected to the first drain electrode 175a through
the first contact hole 1854, and the second subpixel electrode
1915 is physically and electrically connected to the second
drain electrode 1755 through the second contact hole 1855.

The first subpixel electrode 191a and the second subpixel
electrode 1915 receive the data voltage from the first drain
electrode 1754 and the second drain electrode 1755 through
the first contact hole 1854 and the second contact hole 1855.

Now, the upper panel 200 will be described.

A light blocking member 220 and a common electrode
270 are disposed on a second substrate 210 including
transparent glass or plastic.

Alignment layers (not shown) may be disposed on an
inner surface of the display panels 100 and 200, and the
alignment layers may include VA layers.

The liquid crystal layer 3 has negative dielectric anisot-
ropy, and liquid crystal molecules of the liquid crystal layer
3 may be aligned so that long axes thereof are perpendicular
with respect to the surface of the two display panels 100 and
200 in a state in which electric field is not generated.
Therefore, the incident light does not pass through the
crossed polarizers but is blocked in a state in which electric
field is not generated.

In an exemplary embodiment, at least one of the liquid
crystal layer 3 and the alignment layer may include a
photoreactive material, and in detail, a reactive mesogen, for
example.

However, in the LCD according to the exemplary embodi-
ment, the shape of the pixel electrode 191 is different from
the exemplary embodiment shown in FIGS. 1 and 2. This
will be described with reference to FIG. 11.

Referring to FIG. 11, the pixel electrode 191 of the LCD
according to the exemplary embodiment includes the first
subpixel electrode 191a and the second subpixel electrode
1915.

The overall shape of the first subpixel electrode 191a is
the polygon shape such as a hexagon, the first subpixel
electrode 191a is enclosed by the second subpixel electrode
19154, and the overall shape of the second subpixel electrode
1915 is the shape of which four trapezoids are gathered, and
is disposed at the edge of the pixel area.

The first subpixel electrode 191a includes the crossed-
shape stem (192 and 193) including the transverse stem 192
and the longitudinal stem 193, the plurality of first branch
electrodes 194 extending from the crossed-shape stem (192
and 193), and the plurality of first connections 197.

Each first connection 197 connects two adjacent first
branch electrodes 194.

The first branch electrodes 194 extend in four different
directions. In detail, the first branch electrodes 194 include
a plurality of first minute branches obliquely extending from
the crossed-shape stem (192 and 193) in the left-upper
direction, a plurality of second minute branches obliquely
extending in the right-upper direction, a plurality of third
minute branches obliquely extending in the left-lower direc-
tion, and a plurality of fourth minute branches obliquely
extending in the right-lower direction.

The second subpixel electrode 1915 includes the plurality
of second branch electrodes 196, the plurality of second
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connections 195a, and the plurality of third connection
195b. Each second connection 195a connects two adjacent
second branch electrodes 196 and is disposed at the edge of
the pixel area, and each third connection 1955 connects two
adjacent second branch electrodes 196 and is disposed at the
edge of the second subpixel electrode 1915 adjacent to the
first subpixel electrode 191a. The plurality of second con-
nections 1954a and the plurality of third connections 1955 are
alternately provided. The second branch electrodes 196
extend in four different directions. In detail, the second
branch electrodes 196 include a plurality of fifth minute
branches obliquely extending in the left-upper direction
from the outer stem 195, a plurality of sixth minute branches
obliquely extending in the right-upper direction, a plurality
of seventh minute branches obliquely extending in the
left-lower direction, and a plurality of eighth minute
branches obliquely extending in the right-lower direction.

A plurality of first connections 197 of the first subpixel
electrode 191a is disposed at the edge of the first subpixel
electrode 191a adjacent to the second subpixel electrode
191a, and a plurality of first connections 197 is disposed to
be adjacent to a plurality of third connections 1956 of the
second subpixel electrode 1915.

All characteristics of the LCD according to the above-
described exemplary embodiment of the invention may be
applied to all LCDs according to the exemplary embodi-
ment.

Next, an LLCD according to another exemplary embodi-
ment of the invention will be described with reference to
FIGS. 12 to 14. FIG. 12 is a plan view of an L.CD according
to another exemplary embodiment of the invention, FIG. 13
is a cross-sectional view of the LCD of FIG. 12 taken along
line X1II-XIII, and FIG. 14 is a plan view of a pixel electrode
of the LCD of FIG. 13.

The LCD according to the exemplary embodiment is
similar to the LCD according to the exemplary embodiment
described with reference to FIGS. 1 and 2.

Referring to FIGS. 12 to 14, the LCD according to the
exemplary embodiment includes a lower panel 100 and an
upper panel 200 facing each other, and a liquid crystal layer
3 interposed between the two display panels 100 and 200.

Firstly, the lower panel 100 will be described.

A gate line 121, a reference voltage line 131, and a storage
electrode 135 are disposed on a first substrate 110. The gate
line 121 includes a first gate electrode 124a, a second gate
electrode 1245, a third gate electrode 124¢, and a wide end
(not shown) for connection with other layers or an external
driving circuit, and the reference voltage line 131 includes
an expansion 136 and the storage electrode 135.

A gate insulating layer 140 is disposed on the gate line
121, the reference voltage line 131, and the storage electrode
135.

A first semiconductor 154a, a second semiconductor
154b, and a third semiconductor 154¢ are disposed on the
gate insulating layer 140.

A plurality of ohmic contacts 163a, 1635, 163¢, 1654, and
16554 is disposed on the first semiconductor 154a, the second
semiconductor 1545, and the third semiconductor 154¢.

Data conductors 171, 173a, 1735 173¢, 175a, 175b, and
175¢ including a data line 171 including a first source
electrode 173a and a second source electrode 1735, a first
drain electrode 1754, a second drain electrode 1755, a third
source electrode 173¢, and a third drain electrode 175¢ are
disposed on the ohmic contacts 163a, 1635, 163¢, 1654, and
1656 and the gate insulating layer 140. The second drain
electrode 175b is connected to the third source electrode
173c.
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The first gate electrode 124a, the first source electrode
173a, and the first drain electrode 175a provide a first TFT
Qa along with the first semiconductor 154a, and a channel
of the TFT is provided in the semiconductor 154a between
the first source electrode 173a and the first drain electrode
175a. Similarly, the second gate electrode 1245, the second
source electrode 1735, and the second drain electrode 1755
provide a second TFT Qb along with the second semicon-
ductor 1545, and a channel of the TFT is provided in the
semiconductor 1545 between the second source electrode
1734 and the second drain electrode 1755, and the third gate
electrode 124c, the third source electrode 173¢, and the third
drain electrode 175¢ provide a third TFT Qc along with the
third semiconductor Qc, and a channel of the TFT is
provided in the semiconductor 154¢ between the third
source electrode 173¢ and the third drain electrode 175c¢.

A first passivation layer 180a is disposed on the data
conductors 171, 173a, 1736 173¢, 175a, 175b, and 175¢ and
the exposed portion of the semiconductors 154a, 1545, and
154c.

A color filter 230 is disposed on the first passivation layer
180a.

An overcoat (capping layer) 80 is disposed on the color
filter 230.

A pixel electrode 191 including a first subpixel electrode
191a and a second subpixel electrode 1915 that are sepa-
rated from each other and a connection member 97 are
disposed on the overcoat 80.

The overall shape of the first subpixel electrode 1914 is a
polygon shape such as a hexagon, and the first subpixel
electrode 191a is enclosed by the second subpixel electrode
1915. The overall shape of the second subpixel electrode
1915 is the shape of which four trapezoids are gathered, and
is disposed at the edge of the pixel area.

The first subpixel electrode 191a includes a crossed-shape
stem (192 and 193) including a transverse stem 192 and a
longitudinal stem 193, and a plurality of first branch elec-
trodes 194 extending from the crossed-shape stem (192 and
193).

The first branch electrodes 194 extend in four different
directions. In detail, the first branch electrodes 194 include
a plurality of first minute branches obliquely extending from
the crossed-shape stem (192 and 193) in the left-upper
direction, a plurality of second minute branches obliquely
extending in the right-upper direction, a plurality of third
minute branches obliquely extending in the left-lower direc-
tion, and a plurality of fourth minute branches obliquely
extending in the right-lower direction.

The second subpixel electrode 1915 includes a plurality of
second branch electrodes 196, a plurality of second connec-
tions 195a, and a plurality of third connections 19554. The
second branch electrodes 196 extend in four different direc-
tions. In detail, the second branch electrodes 196 include a
plurality of fifth minute branches obliquely extending in the
left-upper direction from the plurality of second connections
195a and a plurality of third connections 1955, a plurality of
sixth minute branches obliquely extending in the right-upper
direction, a plurality of seventh minute branches obliquely
extending in the left-lower direction, and a plurality of
eighth minute branches obliquely extending in the right-
lower direction.

An interval between an end of the first subpixel electrode
191a and an end of the second subpixel electrode 1915
adjacent to each other, that is, a separation interval between
the first subpixel electrode 191a and the second subpixel
electrode 1915, may be about 1 um to about 5 pm.
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A first contact hole 185a exposing a portion of the first
drain electrode 175a, a second contact hole 1855 exposing
a portion of the second drain electrode 1756, and a third
contact hole 185¢ exposing a portion of the third drain
electrode 175¢ and a portion of the expansion 136 are
defined in the first passivation layer 180a and the overcoat
80. The connection member 97 is disposed on the third drain
electrode 175¢ and a portion of the expansion 136 exposed
through the third contact hole 185¢ to connect the third drain
electrode 175¢ and the expansion 136 to each other.

The first subpixel electrode 191a is physically and elec-
trically connected to the first drain electrode 175a through
the first contact hole 1854, and the second subpixel electrode
1915 is physically and electrically connected to the second
drain electrode 1755 through the second contact hole 1855.

The first subpixel electrode 191qa and the second subpixel
electrode 1915 receive the data voltage from the first drain
electrode 1754 and the second drain electrode 1755 through
the first contact hole 1854 and the second contact hole 1855.

Now, the upper panel 200 will be described.

A light blocking member 220 and a common electrode
270 are disposed on a second substrate 210 including
transparent glass or plastic.

Alignment layers (not shown) may be disposed on an
inner surface of the display panels 100 and 200, and the
alignment layers may include VA layers.

The liquid crystal layer 3 has negative dielectric anisot-
ropy, and liquid crystal molecules of the liquid crystal layer
3 may be aligned so that long axes thereof are perpendicular
with respect to the surface of the two display panels 100 and
200 in a state in which electric field is not generated.
Therefore, the incident light does not pass through the
crossed polarizers but is blocked in a state in which electric
field is not generated.

In an exemplary embodiment, at least one of the liquid
crystal layer 3 and the alignment layer may include a
photoreactive material, and in detail, a reactive mesogen, for
example.

However, in the LCD according to the exemplary embodi-
ment, the shape of the pixel electrode 191 is different from
the exemplary embodiment shown in FIGS. 1 and 2. This
will be described with reference to FIG. 14.

Referring to FIG. 14, the pixel electrode 191 of the LCD
according to the exemplary embodiment includes the first
subpixel electrode 191a and the second subpixel electrode
1915.

The overall shape of the first subpixel electrode 191 a is
the polygon shape such as a hexagon, the first subpixel
electrode 191a is enclosed by the second subpixel electrode
19154, and the overall shape of the second subpixel electrode
1915 is the shape of which four trapezoids are gathered, and
is disposed at the edge of the pixel area.

The first subpixel electrode 191« includes the crossed-
shape stem (192 and 193) including the transverse stem 192
and the longitudinal stem 193 and a plurality of first branch
electrodes 194 extending from the crossed-shape stem (192
and 193).

The first branch electrodes 194 extend in four different
directions. In detail, the first branch electrodes 194 include
a plurality of first minute branches obliquely extending from
the crossed-shape stem (192 and 193) in the left-upper
direction, a plurality of second minute branches obliquely
extending in the right-upper direction, a plurality of third
minute branches obliquely extending in the left-lower direc-
tion, and a plurality of fourth minute branches obliquely
extending in the right-lower direction.
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The second subpixel electrode 1915 includes a plurality of
second branch electrodes 196, a plurality of second connec-
tions 195qa, and a plurality of third connection 1955. The
second connection 195a connects two adjacent second
branch electrodes 196 and is disposed at the edge of the pixel
area, and the third connection 1956 connects two adjacent
second branch electrodes 196 and is disposed at the edge of
the second subpixel electrode 1915 adjacent to the first
subpixel electrode 191a. The plurality of second connec-
tions 1954 and the plurality of third connections 1955 are
alternately provided. The second branch electrodes 196
extend in four different directions. In detail, the second
branch electrodes 196 include a plurality of fifth minute
branches obliquely extending in the left-upper direction
from the outer stem 195, a plurality of sixth minute branches
obliquely extending in the right-upper direction, a plurality
of seventh minute branches obliquely extending in the
left-lower direction, and a plurality of eighth minute
branches obliquely extending in the right-lower direction.

All characteristics of the LCD according to the above-
described exemplary embodiment of the invention may be
applied to all LCDs according to the exemplary embodi-
ment.

Next, an LCD according to another exemplary embodi-
ment of the invention will be described with reference to
FIGS. 15 to 17. FIG. 15 is a plan view of an LCD according
to another exemplary embodiment of the invention, FIG. 16
is a cross-sectional view of the LCD of FIG. 15 taken along
line XVI-XVI, and FIG. 17 is a plan view of a pixel
electrode of the LCD of FIG. 15.

The LCD according to the exemplary embodiment is
similar to the LCD according to the exemplary embodiment
described with reference to FIGS. 1 and 2.

Referring to FIGS. 15 to 17, the LCD according to the
exemplary embodiment includes a lower panel 100 and an
upper panel 200 facing each other, and a liquid crystal layer
3 interposed between the two display panels 100 and 200.

Firstly, the lower panel 100 will be described.

A gate line 121, a reference voltage line 131, and a storage
electrode 135 are disposed on a first substrate 110. The gate
line 121 includes a first gate electrode 124a, a second gate
electrode 1245, a third gate electrode 124¢, and a wide end
(not shown) for connection with other layers or an external
driving circuit, and the reference voltage line 131 includes
an expansion 136 and the storage electrode 135.

A gate insulating layer 140 is disposed on the gate line
121, the reference voltage line 131, and the storage electrode
135.

A first semiconductor 154a, a second semiconductor
15454, and a third semiconductor 154¢ are disposed on the
gate insulating layer 140.

A plurality of ohmic contacts 163a, 1635, 163¢, 1654, and
1655 is disposed on the first semiconductor 154a, the second
semiconductor 1545, and the third semiconductor 154¢.

Data conductors 171, 173a, 1735 173¢, 175a, 175b, and
175¢ including a data line 171 including a first source
electrode 173a and a second source electrode 1735, a first
drain electrode 1754, a second drain electrode 1755, a third
source electrode 173¢, and a third drain electrode 175¢ are
disposed on the ohmic contacts 163a, 1635, 163¢, 1654, and
16556 and the gate insulating layer 140. The second drain
electrode 1756 is connected to the third source electrode
173c.

The first gate electrode 124a, the first source electrode
173a, and the first drain electrode 175a provide a first TFT
Qa along with the first semiconductor 154a, and a channel
of the TFT is provided in the semiconductor 154a between
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the first source electrode 173a and the first drain electrode
175a. Similarly, the second gate electrode 1245, the second
source electrode 1735, and the second drain electrode 1755
provide a second TFT Qb along with the second semicon-
ductor 1545, and a channel of the TFT is provided in the
semiconductor 1545 between the second source electrode
1734 and the second drain electrode 1755, and the third gate
electrode 124c¢, the third source electrode 173¢, and the third
drain electrode 175¢ provide a third TFT Qc along with the
third semiconductor Qc, and a channel of the TFT is
provided in the semiconductor 154¢ between the third
source electrode 173¢ and the third drain electrode 175c¢.

A first passivation layer 180a is disposed on the data
conductors 171, 173a, 1736 173¢, 175a, 175b, and 175¢ and
the exposed portion of the semiconductor 154a, 154b, and
154c.

A color filter 230 is disposed on the first passivation layer
180a.

An overcoat (capping layer) 80 is disposed on the color
filter 230.

A pixel electrode 191 including a first subpixel electrode
191a and a second subpixel electrode 1915 that are sepa-
rated from each other and a connection member 97 are
disposed on the overcoat 80.

The overall shape of the first subpixel electrode 191a is a
polygon shape such as a hexagon, and the first subpixel
electrode 191a is enclosed by the second subpixel electrode
1915. The overall shape of the second subpixel electrode
1915 is the shape of which four trapezoids are gathered, and
is disposed at the edge of the pixel area.

The first subpixel electrode 191q includes a crossed-shape
stem (192 and 193) including a transverse stem 192 and a
longitudinal stem 193 and a plurality of first branch elec-
trodes 194 extending from the crossed-shape stem (192 and
193).

The first branch electrodes 194 extend in four different
directions. In detail, the first branch electrodes 194 include
a plurality of first minute branches obliquely extending from
the crossed-shape stem (192 and 193) in the left-upper
direction, a plurality of second minute branches obliquely
extending in the right-upper direction, a plurality of third
minute branches obliquely extending in the left-lower direc-
tion, and a plurality of fourth minute branches obliquely
extending in the right-lower direction.

The second subpixel electrode 1915 includes an outer
stem 195a disposed at the edge of the pixel area, a first stem
198a disposed at the edge adjacent to the first subpixel
electrode 191a, and a plurality of second branch electrodes
196 extending from the outer stem 195a and the first stem
198a. The second branch electrodes 196 extend in four
different directions. In detail, the second branch electrodes
196 include a plurality of fifth minute branches obliquely
extending in the left-upper direction from the outer stem
195a, a plurality of sixth minute branches obliquely extend-
ing in the right-upper direction, a plurality of seventh minute
branches obliquely extending in the left-lower direction, and
a plurality of eighth minute branches obliquely extending in
the right-lower direction.

An interval between an end of the first subpixel electrode
191a and an end of the second subpixel electrode 1915
adjacent to each other, that is, a separation interval between
the first subpixel electrode 191a¢ and the second subpixel
electrode 1915, may be about 1 um to about 5 pm.

A first contact hole 185a exposing a portion of the first
drain electrode 175a, a second contact hole 1855 exposing
a portion of the second drain electrode 1756, and a third
contact hole 185¢ exposing a portion of the third drain
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electrode 175¢ and a portion of the expansion 136 are
defined in the first passivation layer 180a and the overcoat
80. The connection member 97 is disposed on the third drain
electrode 175¢ and a portion of the expansion 136 exposed
through the third contact hole 185¢ to connect the third drain
electrode 175¢ and the expansion 136 to each other.

The first subpixel electrode 191a is physically and elec-
trically connected to the first drain electrode 175a through
the first contact hole 1854, and the second subpixel electrode
1915 is physically and electrically connected to the second
drain electrode 1755 through the second contact hole 1855.

The first subpixel electrode 191a and the second subpixel
electrode 1915 receive the data voltage from the first drain
electrode 1754 and the second drain electrode 1755 through
the first contact hole 1854 and the second contact hole 1855.

Now, the upper panel 200 will be described.

A light blocking member 220 and a common electrode
270 are disposed on a second substrate 210 including
transparent glass or plastic.

Alignment layers (not shown) may be disposed on an
inner surface of the display panels 100 and 200, and the
alignment layers may include VA layers.

The liquid crystal layer 3 has negative dielectric anisot-
ropy, and liquid crystal molecules of the liquid crystal layer
3 may be aligned so that long axes thereof are perpendicular
with respect to the surface of the two display panels 100 and
200 in a state in which there is electric field is not generated.
Therefore, the incident light does not pass through the
crossed polarizers but is blocked in a state in which electric
field is not generated.

In an exemplary embodiment, at least one of the liquid
crystal layer 3 and the alignment layer may include a
photoreactive material, and in detail, a reactive mesogen, for
example.

However, in the LCD according to the exemplary embodi-
ment, the shape of the pixel electrode 191 is different from
the exemplary embodiment shown in FIGS. 1 and 2. This
will be described with reference to FIG. 17.

Referring to FIG. 17, the pixel electrode 191 of the LCD
according to the exemplary embodiment includes the first
subpixel electrode 191a and the second subpixel electrode
1915.

The overall shape of the first subpixel electrode 191a is
the polygon shape such as the hexagon, the first subpixel
electrode 191 a is enclosed by the second subpixel electrode
19154, and the overall shape of the second subpixel electrode
1915 is the shape of which four trapezoids are gathered, and
is disposed at the edge of the pixel area.

The first subpixel electrode 191a includes the crossed-
shape stem (192 and 193) including the transverse stem 192
and the longitudinal stem 193, and the plurality of first
branch electrodes 194 extending from the crossed-shape
stem (192 and 193).

The first branch electrodes 194 extend in four different
directions. In detail, the first branch electrodes 194 include
a plurality of first minute branches obliquely extending from
the crossed-shape stem (192 and 193) in the left-upper
direction, a plurality of second minute branches obliquely
extending in the right-upper direction, a plurality of third
minute branches obliquely extending in the left-lower direc-
tion, and a plurality of fourth minute branches obliquely
extending in the right-lower direction.

The second subpixel electrode 19156 includes an outer
stem 195 disposed at the edge of the pixel area, a first stem
198a disposed at the edge adjacent to the first subpixel
electrode 191a, and a plurality of second branch electrodes
196 extending from the outer stem 195 and the first stem
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198a. The second branch electrodes 196 extend in four
different directions. In detail, the second branch electrodes
196 include a plurality of fifth minute branches obliquely
extending in the left-upper direction from the outer stem
195, a plurality of sixth minute branches obliquely extend-
ing in the right-upper direction, a plurality of seventh minute
branches obliquely extending in the left-lower direction, and
a plurality of eighth minute branches obliquely extending in
the right-lower direction.

All characteristics of the LCD according to the above-
described exemplary embodiment of the invention may be
applied to all LCDs according to the exemplary embodi-
ment.

Next, an LLCD according to another exemplary embodi-
ment of the invention will be described with reference to
FIGS. 18 to 20. FIG. 18 is a plan view of an L.CD according
to another exemplary embodiment of the invention, FIG. 19
is a cross-sectional view of the LCD of FIG. 18 taken along
line XIX-XIX, and FIG. 20 is a plan view of a pixel
electrode of the LCD of FIG. 18.

The LCD according to the exemplary embodiment is
similar to the LCD according to the exemplary embodiment
described with reference to FIGS. 1 and 2.

Referring to FIGS. 18 to 20, the LCD according to the
exemplary embodiment includes a lower panel 100 and an
upper panel 200 facing each other, and a liquid crystal layer
3 interposed between the two display panels 100 and 200.

Firstly, the lower panel 100 will be described.

A gate line 121, a reference voltage line 131, and a storage
electrode 135 are disposed on a first substrate 110. The gate
line 121 includes a first gate electrode 124a, a second gate
electrode 1245, a third gate electrode 124¢, and a wide end
(not shown) for connection with other layers or an external
driving circuit, and the reference voltage line 131 includes
an expansion 136 and the storage electrode 135.

A gate insulating layer 140 is disposed on the gate line
121, the reference voltage line 131, and the storage electrode
135.

A first semiconductor 154a, a second semiconductor
154b, and a third semiconductor 154¢ are disposed on the
gate insulating layer 140.

A plurality of ohmic contacts 163a, 1635, 163¢, 1654, and
16554 is disposed on the first semiconductor 154a, the second
semiconductor 1545, and the third semiconductor 154¢.

Data conductors 171, 173a, 1735 173¢, 175a, 175b, and
175¢ including a data line 171 including a first source
electrode 173a and a second source electrode 1735, a first
drain electrode 1754, a second drain electrode 1755, a third
source electrode 173¢, and a third drain electrode 175¢ are
disposed on the ohmic contacts 163a, 1635, 163¢, 1654, and
1656 and the gate insulating layer 140. The second drain
electrode 175b is connected to the third source electrode
173c.

The first gate electrode 124a, the first source electrode
173a, and the first drain electrode 175a provide a first TFT
Qa along with the first semiconductor 154a, and a channel
of the TFT is provided in the semiconductor 154a between
the first source electrode 173a and the first drain electrode
175a. Similarly, the second gate electrode 1245, the second
source electrode 1735, and the second drain electrode 1755
provide a second TFT Qb along with the second semicon-
ductor 1545, and a channel of the TFT is provided in the
semiconductor 1545 between the second source electrode
1734 and the second drain electrode 1755, and the third gate
electrode 124c¢, the third source electrode 173¢, and the third
drain electrode 175¢ provide a third TFT Qc along with the
third semiconductor Qc, and a channel of the TFT is
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provided in the semiconductor 154¢ between the third
source electrode 173¢ and the third drain electrode 175c¢.

A first passivation layer 180a is disposed on the data
conductors 171, 173a, 1736 173¢, 175a, 175b, and 175¢ and
the exposed portion of the semiconductors 154a, 1545, and
154c.

A color filter 230 is disposed on the first passivation layer
180a.

An overcoat (capping layer) 80 is disposed on the color
filter 230.

A pixel electrode 191 including a first subpixel electrode
191a and a second subpixel electrode 1915 that are sepa-
rated from each other and a connection member 97 are
disposed on the overcoat 80.

The overall shape of the first subpixel electrode 1914 is a
polygon shape such as a hexagon, and the first subpixel
electrode 191a is enclosed by the second subpixel electrode
1915. The overall shape of the second subpixel electrode
1915 is the shape of which four trapezoids are gathered, and
is disposed at the edge of the pixel area.

The first subpixel electrode 191a includes a crossed-shape
stem (192 and 193) including a transverse stem 192 and a
longitudinal stem 193 and a plurality of first branch elec-
trodes 194 extending from the crossed-shape stem (192 and
193). The first subpixel electrode 191 a is disposed at the
edge adjacent to the second subpixel electrode 1915, and
includes a second stem 1985 connecting a plurality of first
branch electrodes 194 to each other.

The first branch electrodes 194 extend in four different
directions. In detail, the first branch electrodes 194 include
a plurality of first minute branches obliquely extending from
the crossed-shape stem (192 and 193) in the left-upper
direction, a plurality of second minute branches obliquely
extending in the right-upper direction, a plurality of third
minute branches obliquely extending in the left-lower direc-
tion, and a plurality of fourth minute branches obliquely
extending in the right-lower direction.

The second subpixel electrode 19156 includes an outer
stem 195a disposed at the edge of the pixel area, a first stem
198a disposed at the edge adjacent to the first subpixel
electrode 191a, and a plurality of second branch electrodes
196 extending from the outer stem 195a and the first stem
198a. The second branch electrodes 196 extend in four
different directions. In detail, the second branch electrodes
196 include a plurality of fifth minute branches obliquely
extending in the left-upper direction from the outer stem
195, a plurality of sixth minute branches obliquely extend-
ing in the right-upper direction, a plurality of seventh minute
branches obliquely extending in the left-lower direction, and
a plurality of eighth minute branches obliquely extending in
the right-lower direction.

An interval between an end of the first subpixel electrode
191a and an end of the second subpixel electrode 1915
adjacent to each other, that is, a separation interval between
the first subpixel electrode 191a and the second subpixel
electrode 1915, may be about 1 um to about 5 pm.

A first contact hole 185a exposing a portion of the first
drain electrode 175a, a second contact hole 1855 exposing
a portion of the second drain electrode 1755, and a third
contact hole 185¢ exposing a portion of the third drain
electrode 175¢ and a portion of the expansion 136 are
defined in the first passivation layer 180a and the overcoat
80. The connection member 97 is disposed on the third drain
electrode 175¢ and a portion of the expansion 136 exposed
through the third contact hole 185¢ to connect the third drain
electrode 175¢ and the expansion 136 to each other.
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The first subpixel electrode 191a is physically and elec-
trically connected to the first drain electrode 175a through
the first contact hole 1854, and the second subpixel electrode
1915 is physically and electrically connected to the second
drain electrode 1755 through the second contact hole 1855.

The first subpixel electrode 191qa and the second subpixel
electrode 1915 receive the data voltage from the first drain
electrode 1754 and the second drain electrode 1755 through
the first contact hole 1854 and the second contact hole 1855.

Now, the upper panel 200 will be described.

A light blocking member 220 and a common electrode
270 are disposed on a second substrate 210 including
transparent glass or plastic.

Alignment layers (not shown) may be disposed on an
inner surface of the display panels 100 and 200, and the
alignment layers may include VA layers.

The liquid crystal layer 3 has negative dielectric anisot-
ropy, and liquid crystal molecules of the liquid crystal layer
3 may be aligned so that long axes thereof are perpendicular
with respect to the surface of the two display panels 100 and
200 in a state in which electric field is not generated.
Therefore, the incident light does not pass through the
crossed polarizers but is blocked in a state in which electric
field is not generated.

In an exemplary embodiment, at least one of the liquid
crystal layer 3 and the alignment layer may include a
photoreactive material, and in detail, a reactive mesogen, for
example.

However, in the LCD according to the exemplary embodi-
ment, the shape of the pixel electrode 191 is different from
the exemplary embodiment shown in FIGS. 1 and 2. This
will be described with reference to FIG. 20.

Referring to FIG. 20, the pixel electrode 191 of the LCD
according to the exemplary embodiment includes the first
subpixel electrode 191a and the second subpixel electrode
1915.

The overall shape of the first subpixel electrode 191a is a
polygon shape such as a hexagon, the first subpixel electrode
191a is enclosed by the second subpixel electrode 1915, and
the overall shape of the second subpixel electrode 1915 is
the shape of which four trapezoids are gathered, and is
disposed at the edge of the pixel area.

The first subpixel electrode 191« includes the crossed-
shape stem (192 and 193) including the transverse stem 192
and the longitudinal stem 193, and a plurality of first branch
electrodes 194 extending from the crossed-shape stem (192
and 193). The first subpixel electrode 191a is disposed at the
edge adjacent to the second subpixel electrode 1915, and
includes a second stem 1985 connecting a plurality of first
branch electrodes 194 to each other.

The first branch electrodes 194 extend in four different
directions. In detail, the first branch electrodes 194 include
a plurality of first minute branches obliquely extending from
the crossed-shape stem (192 and 193) in the left-upper
direction, a plurality of second minute branches obliquely
extending in the right-upper direction, a plurality of third
minute branches obliquely extending in the left-lower direc-
tion, and a plurality of fourth minute branches obliquely
extending in the right-lower direction.

The second subpixel electrode 1915 includes an outer
stem 195 disposed at the edge of the pixel area, a first stem
198a disposed at the edge adjacent to the first subpixel
electrode 191a, and a plurality of second branch electrodes
196 extending from the outer stem 195 and the first stem
198a. The second branch electrodes 196 extend in four
different directions. In detail, the second branch electrodes
196 include a plurality of fifth minute branches obliquely
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extending in the left-upper direction from the outer stem
195, a plurality of sixth minute branches obliquely extend-
ing in the right-upper direction, a plurality of seventh minute
branches obliquely extending in the left-lower direction, and
a plurality of eighth minute branches obliquely extending in
the right-lower direction.

The second stem 1985 of the first subpixel electrode 191a
is disposed to be adjacent to the first stem 198a of the second
subpixel electrode 1915.

All characteristics of the LCD according to the above-
described exemplary embodiment of the invention may be
applied to all LCDs according to the exemplary embodi-
ment.

Another experimental example of the invention will now
be described with reference to FIGS. 21 to 23. FIGS. 21 to
23 are electron microscope photographs showing a trans-
mittance change of an LCD according to an experimental
example of the invention.

In the experimental example, a plurality of pixels accord-
ing to the LCD according to the exemplary embodiment
shown in FIGS. 1 and 2 are provided, a plurality of pixels
according to the LCD according to the exemplary embodi-
ment shown in FIGS. 15 and 17 are provided, and a plurality
of pixels according to the LCD according to the exemplary
embodiment shown in FIGS. 18 and 20 are provided, and for
each case, while controlling the ratio of the voltage applied
to the second subpixel electrode 1915 to the voltage applied
to the first subpixel electrode 1914, the transmittance result
is measured.

FIG. 21 shows a result of a case that a plurality of pixels
according to the LCD according to the exemplary embodi-
ment shown in FIGS. 1 and 2 are provided, FIG. 22 shows
a result of a case that a plurality of pixels according to the
LCD according to the exemplary embodiment shown in
FIGS. 15 and 17 are provided, and FIG. 23 shows a result
of a case that a plurality of pixels according to the LCD
according to the exemplary embodiment shown in FIGS. 18
and 20 are provided.

In FIGS. 21 to 23, (a) shows a case that the magnitude of
the voltage applied to the first subpixel electrode 191a is
about 9.5 V and the magnitude of the voltage applied to the
second subpixel electrode 191a is about 5.5 V, (b) shows a
case that the magnitude of the voltage applied to the first
subpixel electrode 191a is about 12 V and the magnitude of
the voltage applied to the second subpixel electrode 191a is
about 7.6 V, (c) shows a case that the magnitude of the
voltage applied to the first subpixel electrode 191a is about
14.5 V and the magnitude of the voltage applied to the
second subpixel electrode 191a is about 10.8 V, and (d)
shows a case that the magnitude of the voltage applied to the
first subpixel electrode 191a is about 17.0 V and the mag-
nitude of the voltage applied to the second subpixel elec-
trode 191a is about 12.8 V.

Referring to FIGS. 21 to 23, the LCD according to the
exemplary embodiments of the invention has high transmit-
tance except for the boundary portion between the first
subpixel electrode 191a and the second subpixel electrode
1915.

While this invention has been described in connection
with what is presently considered to be practical exemplary
embodiments, it is to be understood that the invention is not
limited to the disclosed exemplary embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.
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What is claimed is:

1. A liquid crystal display comprising:

a first substrate;

a pixel electrode which is disposed on the first substrate
and comprises:

a first subpixel electrode which is disposed at a pixel area
and includes a plurality of first branch electrodes; and

a second subpixel electrode which is separated from the
first subpixel electrode, disposed at an outer edge of the
pixel area, encloses the first subpixel electrode and
includes a plurality of second branch electrodes;

a second substrate facing the first substrate;

a common electrode disposed on the second substrate; and

a liquid crystal layer disposed between the first substrate
and the second substrate,

wherein the plurality of second branch electrodes extends
in four different directions from the outer stem which
surrounds four outer sides of the second subpixel
electrode, and

wherein a first voltage applied to the first subpixel elec-
trode is larger than a second voltage applied to the
second subpixel electrode.

2. The liquid crystal display of claim 1, wherein

a separation interval between the first subpixel electrode
and the second subpixel electrode is about 1 microm-
eter to about 5 micrometers.

3. The liquid crystal display of claim 2, wherein

the separation interval between the first subpixel electrode
and the second subpixel electrode is about 3.0 microm-
eters, and

aratio of the second voltage to the first voltage is less than
about 0.9.

4. The liquid crystal display of claim 2, wherein

the separation interval between the first subpixel electrode
and the second subpixel electrode is about 4.0 microm-
eters, and

aratio of the second voltage to the first voltage is less than
about 0.8.

5. The liquid crystal display of claim 2, wherein

the separation interval between the first subpixel electrode
and the second subpixel electrode is about 5.0 microm-
eters, and

aratio of the second voltage to the first voltage is less than
about 0.7.

6. The liquid crystal display of claim 2, wherein

an overall shape of the first subpixel electrode is a
polygon shape including a hexagon, and
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an overall shape of the second subpixel electrode is a
shape including four trapezoids.

7. The liquid crystal display of claim 6, wherein

the first subpixel electrode further includes a crossed-
shape stem including a transverse stem and a longitu-
dinal stem, and

the plurality of first branch electrodes extends from the
crossed-shape stem in four different directions.

8. The liquid crystal display of claim 7, wherein

the second subpixel electrode further includes a first stem
disposed at an edge of the second subpixel electrode
adjacent to the first subpixel electrode, and

the plurality of second branch electrodes extends from the
first stem in the four different directions.

9. The liquid crystal display of claim 8, wherein

the first subpixel electrode further include a second stem
disposed at an edge of the first subpixel electrode
adjacent to the second subpixel electrode, and

the plurality of first branch electrodes extends from the
crossed-shape stem and the second stem in the four
different directions.

10. The liquid crystal display of claim 7, wherein

the second subpixel electrode further includes a plurality
of first connections disposed at the outer edge of the
pixel area and connecting two adjacent second branch
electrodes among the plurality of second branch elec-
trodes.

11. The liquid crystal display of claim 10, wherein

the second subpixel electrode further includes a plurality
of second connections disposed at an edge of the
second subpixel electrode adjacent to the first subpixel
electrode and connecting the two adjacent second
branch electrodes among the plurality of second branch
electrodes, and

the plurality of first connections and the plurality of
second connections are alternately disposed in a plan
view.

12. The liquid crystal display of claim 11, wherein

the first subpixel electrode further includes a plurality of
third connections disposed at an edge of the first
subpixel electrode adjacent to the second subpixel
electrode and connecting two adjacent first branch
electrodes among the plurality of first branch elec-
trodes, and

the plurality of second connections and the plurality of
third connections are adjacent.
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